Searching PAJ 1 /2 V 




PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 1 1 -335868 

(43)Date of publication of application : 07.12.1999 



1 ■' 

(51)Int.CI. 


C23C 26/00 


B01J 19/08 




C23C 16/44 




C23F 4/00 




H01L 21/205 




H01L 21/3065 




H05H 1/24 




H05H 1/46 



(21 Application number : 10-153709 
(22)Date of filing : 20.05.1 998 



(71 Applicant : SEIKO EPSON CORP 

(72)Inventor : MIYASHITA TAKESHI 
ASANO YASUHIKO 



r 



14 R N G 



(54) SURFACE TREATMENT AND APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
capable of generating a stable and uniform plasma 
discharge in the surface treatment of an indirect 
discharge system by the plasma discharge under 
atmospheric pressure to form excitation active species, 
rapidly transporting the thus formed excitation active 
species from a discharge region and efficiently treating 
the surface of the work even in a remote position, and 
an apparatus therefor. 

SOLUTION: In the process of subjecting the surface 
treatment of the work 18 by generating the gas 
discharge in a prescribed gas under the atmospheric 
pressure or a pressure near the same to form the 
excitation active species, feeding the treating gas 
contg. the excitation active species near to the surface r 
of the work and exposing the surface to the excitation L 
active species, the flow velocity of the treating gas fed 
from the discharge region is accelerated by a pressure 
difference between the inside of a gas flow passage 1 2 

and the atmosphere near the work 18 or providing the flow passage of the treating gas with a 
throttling means. Further, the flow passage of the treating gas is provided with a heating 
means, such as electric heater to maintain the high temp, of the treating gas sent near to the 
surface of the work 1 8. 
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[Claim(s)] 

[Claim 1] The surface-treatment approach which generates the excitation active species of said 
gas by producing gas discharge in gas predetermined in the bottom of atmospheric pressure or 
the pressure of the near in order to carry out surface treatment of the processed material, 
consists of a process in_which feed the raw gas containing said excitation active species near 
[ said ] a processed material front face, and this front face is made to expose to said excitation 
active species, and is characterized by to include further the process in__which the rate of flow of 
said raw gas fed is accelerated. 

[Claim 2] The surface treatment approach according to claim 1 characterized by accelerating the 
rate of flow of said raw gas by reducing the pressure of the ambient atmosphere in near [ said ] a 
processed material front face. 

[Claim 3] The surface treatment approach according to claim 2 characterized by exhausting 
compulsorily the ambient atmosphere near [ said ] a processed material front face from said 
processed material circumference. 

[Claim 4] The surface treatment approach according to claim 1 characterized by accelerating the 
rate of flow of this raw gas by reducing the passage of said raw gas fed near [ said ] a processed 
material front face. 

[Claim 5] The surface treatment approach which generates the excitation active species of said 
gas by producing gas discharge in gas predetermined in the bottom of atmospheric pressure or 
the pressure of the near in order to carry out surface treatment of the processed material, 
consists of a process in_which feed the raw gas containing said excitation active species near 
[ said ] a processed material front face, and this front face is made to expose to said excitation 
active species, and is characterized by to include the process in_which said raw gas fed is heated, 
further. 

[Claim 6] The gas passageway for feeding predetermined gas, and one pair of power-source 
electrodes to make said gas generate gas discharge under atmospheric pressure or the pressure 
of the near within said gas passageway, and for this generate the excitation active species of said 
gas and an earth electrode, Surface treatment equipment characterized by consisting of a nozzle 
which makes said processed material front face turn and spout the raw gas containing said 
excitation active species from said gas passageway, and a reduced pressure means to reduce the 
pressure of the ambient atmosphere in near [ said ] a processed material front face. 
[Claim 7] Surface treatment equipment according to claim 6 characterized by said reduced 
pressure means being an exhaust air means to discharge said ambient atmosphere compulsorily 
outside from near [ said ] a processed material front face. 

[Claim 8] The surface-treatment equipment characterized by the gas passageway for feeding 
predetermined gas, one pair of power-source electrodes to make said gas generate gas discharge 
under atmospheric pressure or the pressure of the near within said gas passageway, and for this 



generate the excitation active species of said gas and an earth electrode, the nozzle that makes 
said processed material front face turn and spout the raw gas containing said excitation active 
species from said gas passageway, and the thing which were prepared in the passage of said raw 
gas, and which extract and consist of a means. 

[Claim 9] Surface treatment equipment according to claim 8 characterized by said drawing 
means consisting of said nozzle. 

[Claim 10] The gas passageway for feeding predetermined gas, and one pair of power-source 
electrodes to make said gas generate gas discharge under atmospheric pressure or the pressure 
of the near within said gas passageway, and for this generate the excitation active species of said 
gas and an earth electrode, Surface treatment equipment characterized by consisting of a nozzle 
which makes said processed material front face turn and spout the raw gas containing said 
excitation active species, and a heating means for heating said raw gas sent to said nozzle. 
[Claim 11] Surface treatment equipment according to claim 10 characterized by said heating 
means being an electric heater. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment for carrying out 
surface treatment of the processed material using the excitation active species especially 
generated about the surface treatment technique which forms etching, ashing, refining, or a thin 
film in the plasma by the gas discharge under atmospheric pressure or the pressure of the near in 
the front face of a processed material. 
[0002] 

[Description of the Prior Art] The surface treatment technique of processing the front face of a 
processed material variously is proposed by the comparatively easy configuration at low cost 
which is generated by the plasma discharge under the pressure near atmospheric pressure and 
which does not need a vacuum facility chemically using activity excitation active species so that 
it may be indicated by recently, for example, JP,7-245192,A. The indirect discharge method 
which conveys the excitation active species generated by the plasma made by the direct 
discharge method which exposes a processed material to the plasma made by the direct 
discharge between processed materials directly, and one pair of inter-electrode gas discharge, 
and exposes a processed material is shown in the surface treatment by the plasma under 
atmospheric pressure. 

[0003] Drawing 5 shows an example of the conventional surface treatment equipment by the 
indirect discharge method which used the atmospheric pressure plasma, and equips the narrow 
gas passageway 2 demarcated in the meantime with one pair of parallel plates 1 which consist 
of dielectric materials, and its both sides with one pair of electrodes 3 and 4 by which opposite 
arrangement was carried out. If high-frequency voltage is impressed between said two 



electrodes from a power source 6, feeding the gas for discharge from the source 5 of gas supply, 
gas discharge will occur within a gas passageway 2, and the plasma will be made. The 
excitation active species of said gas is generated in this plasma, and said gas passageway is 
conveyed to the raw gas containing this from a discharge field, and it is injected from a nozzle 7, 
said excitation active species is exposed to a processed material front face, and desired 
processing is performed on this front face. 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally, under atmospheric pressure, the 
excitation active species by such plasma is unstable, and its life is short, and it returns to the 
condition that origin was stabilized dramatically for a short time. Therefore, conveying distance 
between the discharge field 8 and a nozzle 7 was shortened as much as possible, it is necessary 
to make it the excitation active species of always sufficient amount arrive at a processed 
material front face, and there was a problem that the structure of equipment and the applicability 
of surface treatment were restricted, or a throughput declined, with the conventional indirect 
discharge type surface treatment equipment mentioned above. 

[0005] If the flow rate of the gas for discharge fed from the source 5 of gas supply is raised, it 
can be made to arrive at the location which left the raw gas which contains excitation active 
species so quickly. However, if a discharge frequency is made high to MHZ order extent when 
the gas which contains cheap nitrogen gas or nitrogen, and oxygen in the gas for discharge is 
used, generally as for the discharge under atmospheric pressure, control will become difficult. If 
the rate of the gas for discharge is gathered especially, discharge will not become instability, 
uniform and big discharge will not be obtained, but the problem that sufficient plasma is not 
formed will arise. 

[0006] Then, the place which this invention is made in view of the conventional trouble 
mentioned above, and is made into the object The excitation active species which was stabilized 
in the surface treatment of the indirect discharge method by plasma discharge under atmospheric 
pressure, and was made to generate uniform plasma discharge, and was generated by that cause 
is more quickly conveyed from a discharge field. Even if it is the distant location, it is in 
offering the approach and equipment which can process a processed material front face 
efficiently. 
[0007] 

[Means for Solving the Problem] In order for this invention to be for attaining the object 
mentioned above and to carry out surface treatment of the processed material The excitation 
active species of said gas is generated by producing gas discharge in gas predetermined in the 
bottom of atmospheric pressure or the pressure of the near. The surface treatment approach 
characterized by including further the process in which consist of a process in which feed the 
raw gas containing this excitation active species near a processed material front face, and this 
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front face is made to expose to excitation active species, and the rate of flow of the raw gas fed 
is accelerated is offered. 

[0008] Thus, since it can be made to arrive at a processed material front face before returning to 
the condition that origin was stabilized for a short time, even if discharge is stabilized, and the 
plasma of high density is made by that cause, and it can generate more excitation active species 
and the conveying distance becomes long, since it is not necessary to raise the flow rate of the 
discharge gas from the source of gas supply, surface treatment of the processed material can be 
carried out efficiently. 

[0009] If the pressure of the ambient atmosphere in near a processed material front face is 
reduced especially in a certain example by exhausting compulsorily the ambient atmosphere 
near a processed material front face from the circumference, since the flow of the raw gas from 
a discharge field is accelerable with the pressure differential, it is convenient. 
[0010] The gas passageway for feeding predetermined gas according to another side face of this 
invention, One pair of power-source electrodes to make said gas generate gas discharge under 
atmospheric pressure or the pressure of the near within this gas passageway, and for this 
generate the excitation active species of said gas, and an earth electrode, The surface treatment 
equipment characterized by consisting of a nozzle which makes a processed material front face 
turn and spout the raw gas containing excitation active species from a gas passageway, and a 
reduced pressure means to reduce the pressure of the ambient atmosphere in near a processed 
material front face is offered. 

[0011] Specifically, the exhaust air means which consists of an exhaust air pump for discharging 
an ambient atmosphere compulsorily outside, an exhaust port, etc. can be established from near 
a processed material front face as said reduced pressure means. 

[0012] In the another example, since the rate of raw gas becomes high in case the reduced 
passage part is passed by reducing the passage of the raw gas fed near a processed material front 
face, even if conveying distance is long, excitation active species can be conveyed in a short 
time. 

[0013] If it extracts to the passage of the raw gas to the nozzle which makes a processed 
material front face specifically turn and spout the raw gas containing excitation active species 
from a discharge field and a means is established, the rate of flow of the raw gas which passes 
this drawing means can become high, and so more many excitation active species can be made 
to be able to arrive at a processed material front face, and the conveying distance can be 
lengthened. 

[0014] The nozzle which makes a processed material front face turn and spout raw gas can 
constitute said drawing means. Moreover, said drawing means can cover the overall length of 
the passage to which raw gas is conveyed from a discharge field to a nozzle, or can be formed in 
the part. 



[0015] Furthermore, in order to carry out surface treatment of the processed material according 
to this invention, the excitation active species of said gas is generated by producing gas 
discharge in gas predetermined in the bottom of atmospheric pressure or the pressure of the near, 
if the process in which consist of a process in which feed the raw gas containing this excitation 
active species near a processed material front face, and the front face is made to expose to 
excitation active species, and the raw gas fed is heated is included further — since — the surface 
treatment approach characterized by becoming is offered. 

[0016] Generally gaseous thermal diffusion progresses so quickly that the temperature is high. 
Therefore, the raw gas fed from a discharge field can be made to arrive at a processed material 
front face,~without returning to the condition that origin was stabilized, while conveying more 
excitation active species since validity can be diffused more by heating. And on the processed 
material front face on which hot raw gas is injected, a chemical reaction is promoted and 
processing speed becomes quick. 

[0017] Heating means, such as an electric heater which heats raw gas, can be formed in passage 
until it makes a processed material front face specifically turn and spout the raw gas containing 
excitation active species from a discharge field. 
[0018] 

[Embodiment of the Invention] Drawing 1 shows the suitable example of the surface treatment 
equipment by this invention. This surface treatment equipment has the gas passageway 12 of the 
shape of a narrow slit demarcated by that inside, and one pair of power-source electrodes 13 and 
the earth electrode 14 which have been arranged so that this may be inserted by carrying out 
opposite arrangement of the rectangle sheet metal 11 of two sheets which consists of dielectric 
materials, such as a glass plate, with few clearances. The upper bed of a gas passageway 12 is 
connected to the source 15 of gas supply, and the passage control strip 17 of the raw gas 
extended to the cross direction is attached in the nozzle section 16 of a soffit. A processed 
material 18 is laid on the movable table 19 with few gaps by the nozzle section 16 and passage 
control strip 17 immediately bottom. 

[0019] The passage control strip 17 of this example restricts the flow of the raw gas from the 
nozzle section 16 in the narrow space demarcated between processed material front faces like 
the conventional passage control strip 10 explained in relation to drawing 5 . In order to 
discharge compulsorily raw gas after processing a processed material front face outside from 
said space at the passage control strip 17, the exhaust ports 20 and 21 connected to the exhaust 
air pump are established in the nozzle section 16 order both sides. 

[0020] It is determined that the pressure of the ambient atmosphere near [ in the about 16 nozzle 
section ] a processed material front face will become lower than the pressure in a gas 
passageway 12 as for the capacity of said exhaust air pump. In the another example, even if it 
replaces with said exhaust air pump and uses a blower etc., the same pressure differential can be 
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produced. As for close, the location of both the exhaust ports 20 and 21 keeps the distance of a 
certain extent from both nozzle section 16 and passage control strip 17 order ends, and sets it up 
in the medium of said passage control strip so that the flow rate of the air to which it comes may 
decrease as much as possible from the exterior, so that the raw gas injected from the nozzle 
section 16 may flow sufficient distance along a processed material front face. 
[0021] At the time of an activity, supplying predetermined discharge gas by the predetermined 
flow rate from the source 15 of gas supply, high-frequency voltage is impressed between two 
electrodes 13 and 14 from a power source 22, and the stable gas discharge as well as the surface 
treatment by the conventional atmospheric pressure plasma is generated in a gas passageway 12. 
In this example, since it is not necessary to supply discharge gas from the source 15 of gas 
supply at high speed, even when the mixed gas of nitrogen gas or nitrogen, and oxygen is used 
for discharge gas, the always stabilized discharge is obtained. Excitation active species is 
stabilized so much by the plasma of the high density made by this discharge, it is generated, and 
the raw gas containing this excitation active species is fed towards a processed material front 
face from the nozzle section 16. 

[0022] Since the pressure of the ambient atmosphere near a processed material front face is 
declining suitably according to an exhaust air operation of said exhaust air pump at this time, 
the raw gas containing said excitation active species is attracted by the pressure differential with 
the inside of a gas passageway 12, and passes a gas passageway 12 at a rate quicker than before 
towards the nozzle section 16 from a discharge field. Therefore, many excitation active species 
contained in said raw gas can be made to arrive at a processed material front face before 
returning to the condition that origin was stabilized, and processing speed and effectiveness 
improve. 

[0023] Moreover, in this example, since surface treatment is performed driving a table 19 in the 
direction of an arrow head A, and moving a processed material 18, the large whole processed 
material surface surface can be processed good efficiently. Though natural, a large area can be 
similarly processed by fixing a table 19 and making surface treatment equipment movable. 
[0024] Drawing 2 shows the modification of the 1st example shown in drawing 1 , and the 
points arranged at the sealed narrow processing room 24 where a processed material 18 is 
demarcated in housing 23 differ. A gas passageway 12 is connected to the central upper part of 
housing 23, and the nozzle section 16 is carrying out opening to said processing interior of a 
room. The exhaust ports 25 and 26 connected to the exhaust air pump like the case of drawing 1 
are established in housing 23 order both ends. Although arranged in this example in the location 
which the processed material 18 fixed, it is in the processing room 24, or can constitute from an 
another example possible [ conveyance ] between the inside of a processing room, and outside. 
[0025] At the time of an activity, said exhaust air pump is operated at the same time it supplies 
discharge gas in a gas passageway 12 from the source 15 of gas supply, and it impresses 



high-frequency voltage between two electrodes 13 and 14 from a power source 22 and it 
generates gas discharge. By decompressing the processing room 24 suitably, the raw gas 
containing a lot of excitation active species generated from the stable discharge passes a gas 
passageway 12 at a rate quicker than before from a discharge field, and is fed in the processing 
room 24. Therefore, many excitation active species can be made to arrive at a processed 
material front face similarly before returning to the condition that origin was stabilized, and 
processing speed and effectiveness improve. 

[0026] Drawing 3 shows the 2nd example of the surface treatment equipment by this invention. 
The nozzle unit 27 is attached in the soffit of a gas passageway 12 where this surface treatment 
equipment consists of parallel glass sheet metal 11 of two sheets. The nozzle unit 27 has the 
injection path 28 of the raw gas which consists of an orifice with the cross section smaller than a 
gas passageway 12. Furthermore, the passage control strip 29 of the raw gas extended to the 
nozzle unit 27 at the cross direction is formed in one. A processed material 18 is laid on the 
movable table 19 with few gaps by the nozzle unit 27 immediately bottom. 
[0027] Discharge gas is supplied in a gas passageway 12 by the fixed flow rate from the source 
15 of gas supply, from a power source 22, high-frequency voltage is impressed between two 
electrodes 13 and 14, and the stable gas discharge is generated. The raw gas containing the 
excitation active species by the plasma made by this discharge passes through a gas passageway 
12 and the injection path 28 from a discharge field, and is injected by the processed material 
front face. At this time, the rate at which raw gas passes through the injection path 28 becomes 
quicker than the rate in a gas passageway 12 by being extracted rapidly [ that passage ] at this 
injection path. Therefore, said excitation active species is a short time more, before it returns to 
the condition that origin was stabilized, it can arrive at a processed material front face, and its 
throughput improves. 

[0028] Drawing 4 shows the 3rd example of the surface treatment equipment by this invention. 
The same passage control strip 30 as the conventional example of drawing 5 is attached in the 
nozzle section 16 of the soffit of a gas passageway 12 in which this surface treatment equipment 
is formed by the parallel glass sheet metal 11 of two sheets. A processed material 18 is arranged 
on the conveyance table 19 with few gaps immediately at the nozzle section 16 and passage 
control strip 17 bottom. The electric heater 31 is arranged in the outside surface of glass sheet 
metal 11 between electrodes 13 and 14 and the nozzle section 16. 

[0029] Like each above-mentioned example, supplying discharge gas in a gas passageway 12 by 
the fixed flow rate from the source 15 of gas supply, high-frequency voltage is impressed 
between two electrodes 13 and 14, the stable gas discharge is generated and the raw gas 
containing the excitation active species by the plasma made by that cause is injected on a 
processed material front face from the nozzle section 16. At this time, the raw gas which passes 
a gas passageway 12 towards the nozzle section 16 from a discharge field is heated by the 



electric heater 31. Therefore, said raw gas is conveyed, without seldom lowering temperature, 
maintaining the temperature substantially from a discharge field to the nozzle section. 
[0030] The thermal diffusion progresses quickly, so that gaseous temperature is high, as 
mentioned above. Therefore, since the raw gas heated by the electric heater 31 is diffused more 
in validity, more excitation active species arrive at a processed material front face, without 
returning to the condition that origin was stabilized during the transport from a discharge field, 
and processing effectiveness becomes high. Furthermore, the chemical reaction in a processed 
material front face is promoted by that the temperature of the raw gas injected is high, and 
processing speed becomes quick. 

[0031] As mentioned above, although the suitable example of this invention was explained to 
the detail, this invention can add and carry out various deformation and modification in the 
above-mentioned example within the technical limits. For example, a gas passageway can be 
replaced with the plate-like thing which used the parallel glass sheet metal of two sheets, and 
can be formed with a circular glass tube etc., and various electrode structures can be used for it 
corresponding to them. Moreover, in each above-mentioned example, between a discharge field 
and the nozzle sections can be connected by the separate duct, and excitation active species can 
be conveyed in a longer distance. Furthermore, a throughput can be further heightened by 
adding the electric heater of the 3rd example to the example of drawing 1 - drawing 3 . 
[0032] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does so 
effectiveness which is indicated below. Before returning to the condition that generated many 
excitation active species where discharge is stabilized, and origin was stabilized more in it for a 
short time, it can be made to arrive at a processed material front face in the surface treatment of 
the indirect discharge method by the atmospheric pressure plasma by accelerating the rate of 
flow of the raw gas fed into a processed material front face from a discharge field according to 
the surface treatment approach of this invention, and equipment. Therefore, since it not only can 
carry out the surface treatment of the processed material efficiently, but even a processed 
material can make longer than before distance which conveys excitation active species from a 
discharge field, the degree of freedom of a design of surface treatment equipment becomes high, 
and the surface treatment by the atmospheric pressure plasma can be applied to a more 
extensive application. 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of the 1st example of the 

surface treatment equipment by this invention. 

[Drawing 2] It is drawing showing the modification of drawing 1 . 

[Drawing 3] It is the schematic diagram showing the configuration of the 2nd example of the 
surface treatment equipment by this invention. 
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[Drawing 4] It is the schematic diagram showing the configuration of the 3rd example of the 
surface treatment equipment by this invention. 

[Drawing 5] It is the schematic diagram showing the configuration of conventional surface 
treatment equipment. 
[Description of Notations] 

1 Parallel Plate 

2 Gas Passageway 

3 Four Electrode 

5 Source of Gas Supply 

6 Power Source 

7 Nozzle Section 

8 Processed Material 

9 Table 

10 Passage Control Strip 

11 Sheet Metal 

12 Gas Passageway 

13 Power-Source Electrode 

14 Earth Electrode 

15 Source of Gas Supply 

16 Nozzle Section 

17 Passage Control Strip 

18 Processed Material 

19 Table 

20 21 Exhaust port 

22 Power Source 

23 Housing 

24 Processing Room 

25 26 Exhaust port 

27 Nozzle Unit 

28 Injection Path 

29 30 Passage control strip 
31 Electric Heater 
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5fc«^$n, 7b>oTffioyX;i/§Pi 6{ct±, 

nx^So /X;l/SPl 6Rtftft&ttlfttEi 7<DE<*TffifJ 

-X;H 9±tc««^n§o 
[0 0 19] *|yS^l<Di!SSSM©« 1 7 it. 0 5(cMiS 




fc3fi»jwfc»mf statue smk#>^ic»rs nfc* 

StP 2 0 , 2 1 fiM XA/ffi 1 6 OtOfKffittfcRH- 6 tlT 
[0 0 2 0] WlE^^>'7 p <Dtg^ti. /XW 1 6jfi 

o. 2 KDixLmits /xwi 6^5"KW*nfc«yi^ 
& § i 5 jc, y xVi/gp l 6 Rtf&StlSfMSStfg l 7 ©tfr&M 

[0 0 2 1] flfiJHBSfcH fiestEO^Stffi^XVfctS 
*BfS©»ai"P«*&bOO, «S2 Z^gpgtil 3. 20 

d ft 6 ft « MSOX7XV tc «t o Sfiesttaft^aK: 

SXfrBl 6A^6««Ul»*ffitel*IttTag*&Sft*o 
[0022] COi*, MB3»StJl«>^©»S[fffflKJ: 

2rti:cDjE^MfcJ;'3 5S?!?ftT, ttlif»6/X» 

[0 0 2 3] Sfc, *^fig^ljT'tt, ^— 7VM 9*5cBl 
tcMST'^^o SJSRfttfS, t— 9 5:SSLTS 40 

[0024] bi 2 « % 01 k^-ts i mmmom&m* 

^LTJ50, #Bfflgt&Jl 8*Vv^>y2 3f*3tCiBS£ 
ft««H;£nfeSfcV'>ftUl£2 4K:ES^ftS^S* 
5 0 A-)y>^2 3<Dtt»*±SPtCt±3ffX8i!SSl 2tfSSR 

/^W>?2 3 0tSmM^Kti N 0 1 ©«^-4:ra«K 
»«*^K«K*ftfc»*P2 5, 2 6*<IW&ftT 
V"»*. *HJWWT?«, ttffiaftl 8*«H£LftttfilcE so 




1 1 -3 3 5 8 6 8 



■So 

[0025] femmiciz, tfx&s&mi sfrzfixigm 

ttx firaS2 4**jgSK:KffiSftTi/'»*e:4:KJ:»3» & 

«ras2 4rtKsaesft*o for, isi«fc^<(D®e 
[0 0 2 6] 0311 *5gwjci5*ffi5aa^«©m2 

^fififfO^LTVSo CO^ffi&aSBH 2fttDfff 
WxiSi l *>5;&3#X8K8& l 2©T^tcyX;L' 
h 2 7A^t)f?f^&ftTV>5o /X/Var.7 h 2 
7{±, #Xi?ftfgl 2i!3»fI10'J^^'J7^X^f. 
*S^#x©WWifiB&2 8**rr«o Hfc/X;l/:i- 

fHfP&2 9tf— #fcRtt6ft"CVSo /X;H-7 h 2 
7<0B<*TWcf±, ig&atoi 8tfffl*Pftl«IS*fcoT 

[0 0 2 7] #X0ttgSl 5^P>fe«^X^-^«i!itM 
T-^X«t^l 2(*3K0«i&U «®2 2fr5Mttfil 3, 

jstta**ty«aa*fxtt, SMwa«*^^xi«Bn 2 s 

tf*l#»i&2 8£fflJ§LT, Ift&aft&S'tCiKttSft 
0> jtfXffltSSl 2&c33tt3iiJfi<fc>?k)g<&3o 

[0 0 2 8] 0 4ti. *%0J{C<i;§^®5!ia^BcDm3 
^^f^X^l lK:«fc»)«lS*ft*^xa«ll 2cOT4f§ 

coy xrt/gp 1 6 tc, 05 t mmoyvsmnmfa 3 
o^DM?.nt^5o M5aa^ii8ti, yx;i/»i 

6 S.Z>*»ftKSiJffii« 1 7 ©it <*-Fffl9K:fll*»a:lffll«* ioT 

se^-^n 9±tciB«?ft§<, #7x»«i i©n 

VIl 3, 1 4i:yX;VSPl 6 tcOP^JC^t 
— ^ 3 1 A^BH^^ftTV^5o 
[0 0 2 9] ±ie^SSMi:|Bltttc. >?fx{ft^ji 1 5fr 

w«®i 3. 1 4mKmmwmBL*$MN^T, 

bfc«ftSS«*»**-ar. ^fttc^Oftaft^^Xv 




(sir 



7 



coo3o] ±igb/c<t3tc > M^sjg^s^ijif^e 

ftfc&S;tfX«£t)W^cM«W-SOT\ <£>)^<<D§!j 

[0 0 3 1] #5PJ3<0#®&^j&Wcc>^Tf¥II 

3 1 ~0 3 oSI^JicMiio-r § 

[0 0 3 2] 

[f§BJ<D#jJJI] *%BJ(i, U±.<D&*>\m&.lEnT^Z> 

^SMtc^snsMS^xo^jS^inji-r^. c tic J; 




1 1-335868 



8 



[0 1 ] #f§B^cj; sassaasao^ 1 mmm^m^. 

[02] 01 <Dm.Bm^tmT&^> a 

[03] *^tc e t^«ffi$aas»(D^2*^j^fi!c 

[04] *mm£%mMmmm<Dm3^m.m<DMi& 

[0 5] ^*coSi®&IIge<D#M£^ir«S&0T?£ 

So 

[ftHfcQl&BJ?] 

1 ¥tT« 

2 #'Xi?itKJ 
3, 4 

5 a^mmm. 

6 SjSS 

7 7X;i/gp 

8 warn®) 

9 T—f/V ' 

1 0 

1 1 mm. 

1 2 ^xm 

1 3 nmwM 
1 4 

1 5 #x{ft£SiH 

1 6 /X;bgp 

1 7 ifig&frJSU* 

1 8 m^mvn 

1 9 f—7)V 

20,21 ©pan 

2 2 ttim 

2 3 /N'J'V'V^ 

2 4 

2 5, 2 6 tin 

2 7 /X;H-7 h 

2 8 f**fSig& 

2 9, 3 0 }5ftS§$lJ8Plfi 

3 1 



(7)' 



[05] 



t 



1 — 



10 

EZZZ^ZZZ2 



3 



~t 



(5i)int.ci. s mmt^ FI 

HO 1 L 21/3065 HO 5H 1/24 

H 0 5 H 1/24 1/46 

1/46 HO 1 L 21/302 
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